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ABSTRACT

The experimental material comprising of seven new genotypes along with three checks were
evaluated in six environments, in Peninsular Zone, Maharashtra, India during 2016-17 and
2017-18. Mean squares due to genotypes were highly significant for cane yield (tha™), CCS yield
(tha™), CCS%, sucrose% at harvest, NMC  (‘000” ha™), ACW (kg). The genotypes PDN 13007
and PDN 13011 along with check variety CoM 0265 were found stable for cane yield (tha™). The
genotypes PDN 13007 and PDN 13002 along with check variety CoM 0265 was found stable for
CCS yield (tha™). The genotype CoVSI 05058 was found stable for CCS% and sucrose% at
harvest. The check varieties Co 86032 and CoM 0265 were found below average stability for the
trait NMC. Hence, the genotypes PDN 13007 and PDN 13011 promising lines could be
recommended for commercial cultivation or could be suitability used in further improvement
programme for cane and CCS yield.

Keywords: Stability, Genotypes, Regression coefficient, Deviation from regression, Pooled
deviation

INTRODUCTION
Sugarcane is grown in countries within
latitudes of 37° N and 32° S of the equator. It
is an important cash crop as it is widely
adapted to a wide range of tropical and semi
tropical climate. Productivity of sugarcane is
dependent on variety of factors but adoption of
new promising genotypes is one of the key
factors in  production. Though several
improved varieties of the crop have been
developed, but most of them show inconsistent
performance due to genotype X environment

interaction. The variations in climate are wide
from crop growth to maturity stage. In the
extreme weather conditions, the active growth
of sugarcane restricted to 4-5 months only.
Sugarcane breeders are aware of different
performance of sugarcane cultivars in terms of
cane yield which vary from region to region
and diverse environments. The stable
performance of varieties under different
season with regard to cane yield has gained
considerable  significance in  sugarcane
cultivation.
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The present investigation was planned for
identifying high yielding and stable genotypes
for cultivation under irrigation command and
also for future breeding program. A key goal
of sugarcane breeding programs is to increase
sugar yield by increasing sugar production per
area, which is closely associated with height,
diameter and number of the stalk, along with
sugar accumulation in the stalk. A promising
variety must show high yield and stability in
different environmental conditions. This is
need to breed genotypes for wide range of
environments. Hence, knowledge of genotype
X environment interactions is essential for such
breeding programme, because potentiality of a
genotype and stability of its performance can
be judged by multi environmental test.
Therefore, present experiment was undertaken
to assess the stability of performance of new
sugarcane genotypes under six environments
in two years.

MATERIALS AND METHODS
The experimental material comprising of
seven new genotypes viz., PDN 13001, PDN
13002, PDN 13004, PDN 13007, PDN 13011,
CoVSI 05058, VSI 07001 along with three
checks CoC 671, Co 86032, CoM 0265) were
grown in randomized block design with three
replications, in six environments (Suru I*
plant) at three locations viz., Central
Sugarcane Research Station, Padegaon,
Satara, Vasantdada Sugar Institute, Manjri,
Pune and Dr. Vitthalrao Vikhe Patil SSK,
Pravaranagar, Ahmednagar, Peninsular Zone,
Maharashtra, India during 2016-17. The same
set was repeated during 2017-18 (Suru 1™
plant). Each treatment plot comprised 4 rows
of 6 m length spaced at 1.20 m apart. The
recommended agronomic  packages  of
practices were followed to raise good crops.
The observations were recorded for cane yield
(tha™), CCS yield (tha™), CCS%, sucrose% at
harvest, NMC (‘000° ha™), ACW (kg), CCS%
and germination % (45 DAP). Phenotypic
stability was estimated as per method given by
Eberhart & Russells (1966). Total six
environmental data taken for stability analysis.

RESULTS
The pooled analysis of variance for phenotypic
stability (Table 1) revealed that the mean
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squares due to genotypes were highly
significant for cane yield (tha), CCS yield
(tha™), CCS%, sucrose% at harvest, NMC
(‘000°/ ha) and ACW (kg), when tested against
G x E and pooled deviation. Environmental
variances and environment linear components
of variance were highly significant for all the
traits. The mean squares due to linear
component i.e. genotype x environment linear
was significant for the trait net millable canes
(NMC). The genotype X environment (non
linear) interaction was non significant for all
the traits. Mean squares due to pooled
deviations (non-linear) were significant for all
the characters. The variances due to
environment + genotypes x environment were
significant for all the traits.

A perusal of phenotypic stability
parameters (Table 2) for various traits, the
genotypes PDN 13007 and PDN 13011
showed stable performance for cane yield
(t/ha). The genotypes PDN 13007 and PDN
13002 were found stable for CCS vyield (tha™).
The genotype CoVSI 05058 was found stable
for CCS% and sucrose% at harvest. The
genotypes CoVSI 05058, VSI 07001 and
check variety CoC 671 were found stable for
CCS% at 10 month. The check varieties Co
86032 and CoM 0265 were found below
average stability for the trait NMC.

DISCUSSION

The mean squares due to genotypes were
highly significant for all characters except
germination percent, when tested against G x
E and pooled deviation indicating the presence
of variability in the genotypes for the traits
under study. Significant environmental
variances suggesting the presence of genetic
variability. The linear components
environmental variances were indicating that
macro environmental differences were present
under all the environments. The linear
component i.e. genotype x environment linear
for the trait net millable canes (NMC)
indicated that major portion of interaction was
linear in nature and prediction over
environment would be possible. Mean squares
due to pooled deviations (non-linear) indicated
that genotypes differed considerably with
respect to their stability for all the characters.
Kumar et al. (2007) reported significant G x E
(linear) for cane yield and sugar yield.
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The environment + genotypes x environment
variances indicated the role of environments
and genotypes environments interaction in
predicting stability for all the charcaters. Khan
et al. (2002) and Queme et al. (2005) also
reported that variance due to environment,
genotype and G x E interactions were highly
significant for cane yield, sucrose (%) and
sugar yield.

The phenotypic stability parameters
showed the genotypes PDN 13007 and PDN
13011 along with check variety CoM 0265
was found stable for cane yield (t/ha) as they
exhibited regression coefficient (bi) equal to
unity (bi =1), non-significant deviation from
regression (S%di = 0) and with mean value
higher than the population mean for cane yield
(tha™). The genotypes PDN 13007 and PDN
13002 along with check variety CoM 0265
was found stable for CCS vyield (tha™). The
genotype CoVSI 05058 was found stable for
CCS% and sucrose% at harvest, could be
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programme for these traits. The genotypes
CoVSI 05058, VSI 07001 and check variety
CoC 671 were found stable for CCS% at 10
month. The check varieties Co 86032 and
CoM 0265 were found below average stability
for the trait NMC as regression coefficient (bi)
greater than unity (bi>1) with mean value
higher than the population mean and non-
significant deviation from regression (S%di =
0). Similar results have been reported earlier
by Kang & Miller (1984), Bajpai & Kumar
(2005), Tahir et al. (2013) Guddadamath et al.
(2014) for cane yield and Tiwari et al. (2011)
for NMC. These genotypes/varieties were
therefore, considered suitable and stable under
variable environmental conditions.

Therefore, the genotypes PDN 13007
and PDN 13011 promising lines could be
recommended for commercial cultivation or
could be suitability wused in further
improvement programme for cane and CCS
yield.

suitability used

in further

improvement

Table 1: Pooled analysis of variance for genotype x environment interactions for different traits in sugarcane (Suru)

Source of variation d.f. Mean sum of squares
Cane Yield | CCS Yield CCS% Sucrose % NMC ACW CCS% at | Germination %

(tha™) (tha™) at harvest | at harvest 000’ha™ (kg/ha) 10 months (45DAP)
Genotype 9 687.68** 8.94** 1.42%* 2.48** 286.41** 0.07** 2.32%* 66.23
Environment 5 753.94** 31.02** 3.18** 6.78** 1189.74** 0.14* 10.72** 495.34**
Geno. x Environ. 45 67.02 1.68 0.18 0.25 38.46 0.01 0.31 44.29
Env. + Geno. x Env. 50 135.71** 4.62%* 0.48** 0.90** 153.59** 0.02* 1.35%* 89.40*
Env (Linear) 1 3769.70** 155.14** 15.94* 33.90** 5948.74** 0.71** 53.60** 2476.70**
Geno. x Environ. | 100.34 161 0.13 0.25 79.18%* 0.02 0.32 24.24
(Linear)
Pooled deviaton 40 52.82** 1.53** 0.17** 0.22** 25.45%* 0.01* 0.28** 44.37**
Pooled Error 108 11.49 0.29 0.03 0.04 4.07 0.001 0.10 5.25
Total 59 219.91 5.28 0.625 114 173.85 0.035 150 85.86

*, ** Significance at 5% and 1% levels of probability respectively

Table 2: Stability Parameters of 8 traits in sugarcane (Eberhart and Russell’s model 1966) (Suru)

Cane Yield (tha) CCS Yield (tha™) CCS% Sucrose %
at harvest at harvest
Genotypes Mean bi sdi Mean bi sdi Mean bi sdi Mean bi sadi
PDN 13001 11290 0.48 67.70** 15.92 058 1.71** 14.08 1.06 0.02 19.83 0.99 0.12*
PDN 13002 129.10 1.09 94.80** 17.82 0.84 0.62 13.82 1.04 0.14** 19.89 1.09 0.23**
PDN 13004 110.40 -0.21 116.60** 15.38 040 4.66** 13.89 1.28 0.06 1948 1.32 0.12*
PDN 13007 136.00 1.28 -6.70 19.14 1.11 055 14.02 0.66 0.30** 19.85 056 0.11*
PDN 13011 123.00 1.40 10.30 17.32 149 0.14 14.02 1.57* -0.00 19.73 1.46* -0.00
CoVSI 05058 113.70 124 1.60 16.51 0.97 0.06 1451 0.65 0.00 20.37 0.75 0.03
VSI 07001 109.50 1.30 33.90** 16.15 1.12 2.34** 1470 0.71 0.27** 20.44 0.73 0.27**
CoC 671© 11110 1.06 29.80** 16.95 1.15 0.12 1523 0.91 0.24** 21.38 0.90 0.50**
Co 860320 12190 0.85 60.50** 1695 1.00 1.38** 13.87 1.05 -0.02 19.55 1.07 -0.03
CoM 0265© 137.60 1.48 6.50 18.84 1.28 0.36 13.65 1.02 0.12* 19.16 1.08 0.17*
Population Mean (X) 120.50 17.10 14.18 19.93
SE (Mean) 3.30 0.55 0.18 0.21
SE of bi 0.40 0.31 0.33 0.25
*, ** Significance at 5% and 1% levels of probability respectively
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Table 2: Contnd......
NMC Average cane weight CCS% at 10 months Germination % (45 DAP)
‘000’ha’ (kg)
Genotypes Mean bi sdi Mean bi  sadi Mean bi sdi Mean bi sdi
PDN 13001 89.72 0.87 155 140 091 0.01** 11.67 1.02 0.63** 60.48 134 042
PDN 13002 100.65 0.95 13.80** 142 0.82 0.01** 1176 1.16 0.25* 84.17 1.42 20.09**
PDN 13004 95.04 0.88 21.55** 127 -0.22* 0.01** 11.81 1.15 0.12 62.23 1.08 22.32**
PDN 13007 103.06 1.07 25.54** 152 094 0.01** 12.03 0.42*-0.12 68.80 0.68 18.10**
PDN 13011 97.87 093 1241** 143 1.00 0.02** 11.90 1.02 0.02 61.30 0.67 25.64**
CoVSI 05058 8460 0.38 64.73** 134 135 0.01** 12.80 0.78 0.31* 61.10 1.23 77.96**
VS107001 84.03 0.59 26.86** 1.37 1.90* 0.00 12.65 0.97 0.06 60.24 123 54.79**
CoC 671© 85,52 1.26 36.37** 137 134 0.01** 13.28 1.09 0.02 56.39 1.03 23.70 **
Co 860320 97.49 1.50* 1.55 1.33 0.51 0.002* 12.22 1.01 0.03 63.89 0.64 16.96**
CoM 0265© 9545 1.52* 461 165 141 0.03** 11.16 1.33 0.09 64.79 0.63 120.98**
Population Mean (X) 93.34 1.41 12.13 62.34
SE (Mean) 2.25 0.04 0.23 2.97
SE of bi 0.20 0.40 0.23 0.42
*, ** Significance at 5% and 1% levels of probability respectively
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Fig. 1: Regression coefficient of genotypes (A to 1) with cane yield
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Fig. 2: Deviation from regression of genotypes (1 to 10) with regression coefficient
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Fig. 3: Cane yield of genotypes with environmental index

Acknowledgement
We would like to thank to the research
scientists of Vasantdada Sugar Institute,
Manjari, Pune and Padmshri Dr. Vitthalrao
Vikhe Patil Sahakari Sakhar Karkhana Ltd.,
Pravaranagar, Ahmednagar for conduct of
trials and providing the data.

REFERENCES

Bajpai, P.K., & Kumar, R. (2005).
Comparison of methods for studying
genotype x environment interaction in
sugarcane. Sugar Tech 7, 129-135.

Dubey, R.B., Bharti Baudh, S.G,
Khandagale, & Chittora, K. (2017).
Stability analysis for quantitative traits
in sugarcane (Saccharum officinarum).
International Journal Current
Microbiology and Applied Science
6(4), 1914-1918.

Eberhart, S.A., & Russel, W.A. (1966).
Stability parameters for comparing
varieties. Crop Science 6, 36-40.

Guddadamath, S.S., Patil, S.B., & Khadi, B.M.
(2014). Stability analysis of cane and
jaggery vyield in elite sugarcane
genotypes (Saccharum spp.). Indian
Journal Genetics 74(2), 261-264.

Kang, M.S., & Miller, J.D. (1984). Genotype-
environment interaction for cane and
sugar yield and their implications in
sugarcane breeding. Crop Science 24,
435-440.

Khan, 1. A., Khatri, I. A., Aslam, M., Javed,
Siddigi, S.H., Ahamd, M., Dabhar,

Copyright © Sept.-Oct., 2019; IJPAB

N.A., Khanzada, M.H., & Khan, R.
(2002)  Performance of promising
sugarcane clone for yield and quality
characters Il.  Stability studies.
Pakistan Journal Botany 34(3), 247-
251,

Kumar, S., Singh, J., Singh, P.K., & Pandey,
D.K. (2007). Stability of yield and its
component characters in sugarcane
(Saccharum spp hybrid complex).
Indian Journal Agricultural. Sciences
77(4), 220-223.

Queme, J.L., Orozco, H., Ovalle, W., &
Melgar, M. (2005). Analysis of
genotype by environment interaction
for sugarcane based on the AMMI
model. Sugarcane International 23(4),
21-24.

Tahir, M., Rahman, H., Amjad, A., Anwar, S.,
& Khalid, M., (2013). Assessment of
genotype x environment interaction
and stability of promising sugarcane
genotypes for different agronomic
characters in  Peshawar valley.
American  Journal  Experimental
Agriculture 3(1), 142-151.

Tiwari, D.K., Pandey, P., Singh, R.K., Singh,
S.P., & Singh, S.B. (2011). Genotype
X environment interaction and
stability analysis of elite clones of
sugarcane. International Journal
Plant Breeding and Genetics 5(1), 93-
98.

524



